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====== WPI ====== 

TI - Spindle motor ensuring sealing of magnetic fluid bearing - comprises 

composite seal, with magnetic fluid seal combined with seal to collect 
magnetic fluid, rotary shaft, etc. 

AB - J07110033 Spindle motor comprises a composite seal where a magnetic fluid 
seal is combined with a seal for collecting magnetic fluid; a rotary 
shaft rotatably supported to a radial bearing; magnetic fluid with which 
a gap between the radial bearing and a slide part is filled; and a device 
to effectively prevent outflow of magnetic fluid through the composite 
seal during high speed rotation. 

- ADVANTAGE - Sealing ability of magnetic fluid bearing is ensured. 

- (Dwg.2/8) 

PN - JP7110033 A 19950425 DW199525 F16C33/74 008pp 
PR - JP19930255441 19931013 
PA - (HITA ) HITACHI LTD 
MC - F01-G00G 

- V06-M09 

DC - F01 Q62 V06 

IC - D01H1/244 ;F16C33/74 ;H02K5/10 ;H02K7/08 
AN - 1995-191181 [25] 

======= PAJ ====== 

TI - SPINDLE MOTOR AND FINE SPINNING FRAME PROVIDED WITH THIS 
AB - PURPOSE: To provide a bearing constituting body capable of maintaining 
high accurate rotation, a high speed spindle motor provided with this, 
and a spindle motor for an air spinning frame by providing a means 
effectively c preventing outflow of magnetic fluid from compound seals 
arranged on both sides of a radial bearing. 

- CONSTITUTION: A magnetic thrust bearing 10 is constituted of a non-. 
magnetic "collar 19, a permanent magnet 20 magnetized in the axial" 
direction, a magnetic shield plate 22, and a magnetic substance 21, and a 
rotary shaft is positioned by magnetic attracting force applied on the 
permanent magnet 20 and the magnetic substance 21. A bearing housing 2 
integrated with a radial bearing part 3 is fitted in a motor housing 7, 
chambers storing magnetic fluid 5 are provided on both end parts of the 
radial bearing 3, and magnetic fluid 6 is enclosed so as to have a space 
(r) . Further, the storing chambers on both end parts of the radial 
bearing 3 are communicated to each other through a hole. Outflow of the 
magnetic fluid at a standstill of low rotating speed is prevented by 
means of magnetic fluid seals 4a, 4b. 

PN - JP7110033 A 19950425 
PD - 1995-04-25 
ABD - 19950831 
ABV - 199507 

AP - JP19930255441 19931013 
PA - HITACHI LTD 

IN - ARAI KATSUTOSHI; others: 04 

I - F16C33/74 ;D01Hl/244 ;H02K5/10 ;H02K7/08 
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BSjKfShst-^'?^ y f. t £=rf sx tr> h ^ 
rnmat ? 3>7;M»a©»»HBftn-rBttiiM**« 

frsxtrvF;^-*. 

R»*. CfflPWtt«E#S^-*^att*Aa65ft«Hfc« 
*^JI*a©W«tett?y7;H«©*«fcBttit#: 3 

»EH««*HIMfcfc3WM-*?5;7*»a*BI*. 

•tsTttEBttJwee i'-*TSfflt*#S/-A#a* 

KM\ -©PiBttffi#->-;i^att*A.B5£ffl«->£B 
ttWfl: £ fc Cfff £*rf Sta C is- )V t -CJgfiE L . 

■>-**at«)iBcaiBH£R»t. x tr> h;^-^©^ 

«*KKaa*lTl»*Btt*ft:i/-*#a«9BttKft:S/ 



«>M¥7-i 1 0 0 3 3 

2 

SBttiWi/-;^ D t>0*K<*(!:OSiigBJiS!i|B)K^< 

HS*»an«*-^Tif*y httfrr won* 

©fetti 7 ^7;HttSoa»fli]|«$juif Btt«E#&ifi 

*k»Tj«EBtt«W*:*5,-*r*BttSl»5^-*^ Sfi 
Rtt. ^©ffiBtt*«:^-^att*A.B5£fflt.»ftB 

9> ? >'**S©ra«lfctt7^7;HftgCD«at«H4iiiE#: 

**fcMSnTH*BfHM:5^;i^B©Btt*fci, 
-^S. %P-*fflBttiS«:>'-;^ a , cS , t6nTt , 1 

i. A^s^jrKdtoSBJWJftffla-fn.i:. £©B# 
H«X»sn« h t*#t *X K> K ;u 
ffiEBCMSBKaftEXttrs 5i>7*BatRtt. 

bcm* ^ $>7*Ms©MHB t mmsmz& 

U 5^7JH*a©»!fctt|5iett©^£<S05(0 
5 ^7;M*S©Pg<li!fctt^:r*tta©*»fcBS8t# 

S'-**afc©flBfca9o«au, xK>fc»HE-*©rt 
••fcEaanT^sBiawc^MPaoBttwi:^ 

[3f*«6J H€^ffl©A->v>^t, ®e^©(Hl(E|S 
t. A->y>yfcBto*BJW4ffl3-f jpt. z\(om 

1 9 5 7 7;PttS©fflftBJ« SBfBtt*«:&« 

is. ^yrjim^(Dmm\z\m^<D^mi<i>omo 

#^T«4iaBttfiS*£->-^-r<5BttSJ«:->-;^gs 
KW-. ^©WBtt«#'>-^aii*^B 5Sfflllfcffi 

&V&&i'-)lttimZG-tZtoKis-,i,tT-Bf!i.L. 

*«fcE«anTt>*Btt«#^-^aoi3n;5^ ;u 
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(3) 



^DH¥7- 1 1 0 0 3 3 



isiettt7^r;v»fcsojsaraBSiisi-r«itta6#fejfi 
5'-;w?at©iHfc3OT£att, xbr> k;he-*©i*j 

— 3©fcofc*v*r* Ere3 t ©EHE(ftic«i*iaiicjra'r 

[§S91©I**0fcIB^] 
[0 0 0 1] 

tr> f;we-***#x tr> hj«-^©j:5 \zmm® 

[0 0 0 2] 

fi*©*«ift±ic*p^c \zm ^ sns^e-^ £&ftji 

[0003] £©§to^-^fctt>is— ;i^ry> 
y^$ai*«*«ttffl$n % ^2^®^~3^[5]ifeTffi 
n&nr^fc. b*>u 4Ktt^«*.aK©*«ifii±© 

S^6fl£*©ftft©W^iHrtEft:lc^LTtt, 

ru>^ttiHite»^*Afiistt©jaT«efflT€r-f, £^ 
wstt^-^©»iFfl:^*iii3|iEfc^rjftT*s*«, 8 

u-^nr, i»i«fc^ein*©isij8&a^Ti^. 



[0 0 0 4] WttffilsHSS^St-rs^- 

^©*stbriStt«^£«iis©asifst^-;i<fcfijffiL 
©*S"ca^«*g»itt*t»6n-5±. «K©w«3&tat 

A/£fc<, b^t>#«tt^©«iS©&«&W3«lHiefc*^ 
0H¥2 - 275113 *|&S*»0H¥3 - 5151«a* fcfl! 
10 [0 0 0 5] 

w«£ea>u *o^u->fe5a*-c©ttffl&Brigic-r 

Sfc«>fc«tt«lft:*ttg©iH»tV-^fc:«ffiL, @w 
/ftTSStf. K«ttfcfilff*tfeo*K*^-^©J:5)&:K 

a? [ooo6] -rixt>*>. Rttt<ftT\ f >zitttMm<Dm& 
«#»Stt» !*S©Pi«fcffl4«#5/-;P&faC»£K 
Wfci^»*iaCffi©^-;i^Slft*^toii-fca^^ 
-;n*Eeu «a*fc»Abfc«tt*#©*n€»jfc 

UfcStLT^S. £©$£>—;W;L S8K«f*fcJ:S 
[0 0 0 7] *«9Jtt, ±ELfcf«fi«©*&lcfc 

«*ft*©rajSjfii©*ifc&iao&fe©-c*D* 
^ aiHiteSTtttt«E*©«n*«fe<, mtn&omi&m# 

[0008] 

w&a^&iattKfriHriKffl©^-;^***^*^^ 
te£->-;ut. WfE7^r;nftsiciHitea&fc^«f*n 

©rfr*€B-r«tt*#t*#u» i9ELfc75?7^tt 

S©W«fcEeUfc»^y-;i^6»*tt(C«tt»#:© 

«EWswjb*r5^a*«Afcc:t€:»at-rs'b©T* 

[0 00 9] 

ttSA^5?>^©|5«»K:EB3n&*»WC 
<t5«^->-;HCfe^T. -^/©«ttSK«:3/-^©5/- 
^»£E£*#©«tt«#>>-;i ©->-;M»B£J; 0«< h 

T. s^-Jl'»ffi©fit»att*fl:>'-;p«T^-;pe«t« 
5» $*T^r:*&a{tfc«f*w#i3iJKffl©5/-^aiTettw 
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5 

Lfzm&ffift*yV7)m%mzm?mmzi,x^z>. 
t&t>*>, m&<o#»t&\z&?xto&;\??>>fto&u 

ffi£l«jh'r*t>©T*S. mii^lHl^cDv- 
5. 

[0 0 1 03 

mmm] &tf* *»w©-*«iW£BffiKa^Tf» 

W*. - 20 

[0 0 1 n BiK^-rs^©*-*!*. *%^tc^s 
ttS3i^©«tt«(Miiigs«^fc*3iiHiteffl©x e> h 

;HE-**C**. H©±5»;:. **-*ttl§|«*lfttf 
8, 9 J:0ft^y;i/5mo^-^A^^>^7. 7-/7 

tStt©*^«5Sffl^fc«ttME#^-;P4a, 4 bet 
Dfc3«£->-Jk ©iEtt 1 ©ft»fpj©&g&8&ffl&& 
X^Xbfe&glO. l*aA!>^>y2 2tttBtt«E#6i: 

1 1. ttWHliB^HC 1 2, *Mrabfc#±fii 
©7kA&5i3, «JW&£ffl:H;wi 5, #±«©*- 

*-^&tf&^x^x Mna«(cfflv>fcaiJKcD*^ia5 

Tft < J^WKft ^£M*&£*r £ ©T, R3£IbI££ S -40 
[0 0 1 23 DC^7'>m-^T*0 

«i^Mtt««©«^a. #*»©*«n»jktctt 

i8*«t#€r*0«©a*ri>hn-jW3f:pJ^-c. » 



^M¥7- 1 10 0 3 3 

6 

ft^-^^|Sc^<^^n^fc*^fl^©'>75:^ ; e- 

^^st^nr^s. c©fc«>, aaieiteSf©^-^ 

-riiWT?, n/l/X^^F^'f :/© 

[0 0 1 33 ^-^©Hfclfcttaax^Xhtt&l 
0, ffiH«kfflffl*^iBI51 3, t-^myH3*« 

fcSJ9snrvi-6. ^©ini^i^ a«tt©«»T« 

ttK#^-^©**(Z^^©B*8Wlca:oT^5. 

ftttK#tt£tt. *~*A^v>^7(c&*&£ 
ft* m&mft 6 H&A7L 1 7 J; 0 ttSSlC^lHI r Zfitz 
it6<fc55fc&©M£&AU ttl 8fc<fcoT»«lCjin 

[o o 1 43 *-^A^5?>^7ttiattt«a#iftS€*-r 
a 8 tttBiftmffl*-^ i c 1 2Rxmn^±m 

a -OH 5 l l, l 
4SR«Ufc^-X9^6&0, 

iz&fr&xztxrct—xs, sfimmzty hvtmx®. 

[0 0 1 53 H2tt, *J8WCJ:S*tt*#l*g«»rf 

ftrMr- A 8 SfflJflbT«jftSftfc«flLA7A M*3 1 
Ott, #att©*7-19. M#A««©7k^ttC2 
0, ««5/-;H*«2 2, Ift#2 1^6I«Sn» * 
^5 2 0 t«tt#2 1 (CfftTf *8^&3!*lC<fcoT 
®eH©ttBft»SfToTV>5. *-*J\Oi»tf7\Z 

\*5 vr m®» 3 l&*3a*s»* 2 wak 
as nr^r* * 5>7>*ks 3 on^mzwmm^ 

#»A*tiTv>3. 9$?7;ms«3©PMi»© 

^fiai»ifte©«tti«#6©*usatt»#3/-^4 

(•#fflfc»ttu&**jB5 <h*n. s*raa) taa 

»»lCttff 0. 0 1 /im-O. 0 1 5Mm©«tt«S7-*t 

^fisst®<£^i fc c#i^$n^'r#^©a^^ 

fc. ®m<D£5\Z. «tt»*3/-JW4a. 4b^i 

5©nts€a^r*ft'3&>'-jPtttB(rbTir^. 

<tt* ^-^SMMBWS/^WBffi&S^-^eiWftl©^ 

m&ffiftis-)umzm2nrzm^mz\mb**to 
jBE*^*tfp«-r5©T«»tt*«itj*T€rft^ c:©fc 

ft, feDi»*K8tfc«tt*#I3iKffl©5'-;i«»5*«E 

ftsnrvi*. t©fai;»©*rtitt, ^©lei^i'ioT 
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(8) 



&B8¥7 - 1 1 0 0 3 3 




^tt b tmm u tf > y «gg**«rt b ft wmn 
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(7) 



1 1 0 0 3 3 
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(6) 

9 

rtt, ^u&£©[*9W;:x'j*y h2 3£IS:tt, £©XU 

y h 2 3 o«»©aac«*&c< u-o>*©tn stts 

#5/-JM c fc&KLS'-^RffaifcT'rs, £©fc 
«k ±Ebfc#BW©*JSWfcflllCtf s ffi. 

fPfflU «»*-*Wdin*1X&*©T*AJK2 

5. 

[0023] em** *%^tcj;s^xtr>K^- 

*©&&#i£^Ufct>©T, lsrti«lCtt«J*2 5*« 
£5*2 4j&*«ltfcnT*5D. ; 6-^«3t»lHlCft*CKft 
««**Xffl2 6 J;DH<O^W*ftfc»«^«6tait0 

msn, #^®^n-5o £©&* SE^s^-t^sic 

tt, ®e*l©llllSn&l»tfmKTKt-$«»36«*D, 

stress. f^©c©a©*-*fctt#-;i^7y> 

91©*-*^ «#a»(*aCJ;0 UK* l 

tB-cEeaftfcXfcsnT^s©'?. i*s©jw«*«< 

[0 0 2 4] 

" gA^^>^©W*«BfcBitt$nfc«tt»#3/-^t*i 

i;i«s8K*&^!«*@«ffl©^-;i^sa*6b* 



#HW7- 1 1 0 0 3 3 

It? 

n*i§M£ttit. z:©isMg«itflaE7^rji'«st©ia* 
«©r£*£HT«ttS£*££*ru MEDfe?^^ 

(*g©W*fcEBb&*^^-^6»*»fciKttflE# 

©jfiEffl&K±r*^R*«^.T^s©"T?, 

fcXK>K^-^€^ft^®««±©K3i!arte"C« 

fflLTt>«tt«#©«n*«*i<, ;:nic<kDiyra££ 

§ifi!t#SDC^7'>^-^l:ififfll/ t 

xtf^Hj^-^turieffl-ratiHiitt^J:^©^ 

«n*©B±^«lw3ti:Stf^0"Ca<, BCStflg^J: 
^©TMt©J;v>a^]M»&*u ^-^©SSftJcto 

T^jitt©*«^±*«Hns&£©w^**. 

[0M©«*jMWI] 

[01] **W©-*16WK#-5Xfcr>h # ^ ; E"-^©» 

[0 2] B*-*©*a«©8»rBffB. 

[03 3 ^©«iggg©&&«0. 

[04] ««8«©iWRtfrt«£E*t3i6Wrin©88« 

[0 5] *«W©-SaSWt«SK J E-^©*!ia«©K 
(Tr@0. 

[06] *J6W©-*«S«llCfll«PI ; E-^©«!E*rffiia. 
[0 7] *«W©-*«Wfc«S«*ffiXfcT>H;«- 
^©^®0„ 

[08] *«»©-**wit*s*#€r»D«xfc:>H 

;«-^©KKKH. 
B»©8W] 

l-0fcft!u 2-*KA*5»$\ Z»^J7Mt&. 
4a, 4b, 4c, 4d'»«tt*#5/-;K 5-«tt* 
#®«ffi5'-JK 6-8tt«E#> 10H8&X5Xh«l 




[03] 
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( 

7 

[0016] '^<r>wm.m&*mwzm*k 

il©S«f«OfilS»»rI0t»5. #!*tt±8aL&*» 
«tt«*(*«fc43^T»7 5>7;M*g 3 ©PWBfcmn; 

->-;pfttB©&&^#->-;M c&jeiaLT^s. 

[0 0 17] faU>'-^5Brt^ffitC«iiatt©to 

5 fcpuwicfiit;* nwsftc ->-;i/ 5 i;ai©*si 

ftt&fcftor^©-?^. 
[0 0 18] H-4 fc; ffittft^MSaojBKK^MS^ # 

sut^s^ ararffl©rt«£E*pi **«^iatt«s 

[0 0 19] L^^ot, ilO«ttSit*0«tW€»jtr 

VLgm*teKjz5\zT&&mifi&&. *«9ITtt, 132 
©J:-5fc«ft ; E«-^©att«fl:^-;U4 a©->-;Hffi 
£Effi*!te-*fll©i8ttMfrS/-;P4 b©x-;Uft££ 

-;U4b©*^«5©l9$J:0feffitt»t#S/-;u4 a© 50 
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5) #M¥7- 1 1 0 0 3 3 

#3£»<LTV>*. £©Kft*-*ffl©«ttJW5'-- 
;U4 a©->-;H»£Eli. S*«fctt»±BS©»ifgtt*tj(| 

Wc® 1 ©*-*©-*J6«Ttt, *aS©rt«fl£A p 
2 JiH4©J;5fc5iteMte«lfcttttMI*raTattiffift:^ 

a *«««sn;:n£tto jg-r^, i>?»be*pi 
^ 5 1> fcuKtttttfr ->-;w 4 a 

[0020] ^©^-^ttagttafcs^Ttt* ©cttia 
&$6mu «tt«*^-;u«©s/-;u-i-fr*€o. 1 5m 

b©v-;WP$£2ann. «ttt«#->-;l.4 
c©3/-;W5S2Ba©t>©S«^TlHltett*SfT'3 
fc. *5BW(CJ:**l(SWTtt» C©ftfr-C«»57JlsrtE 

©KaiHiefcfetiTt>iBHii«#©iBn30««< ->-;i^&& 

^BTtft. *««8«T?ttIilteHf©«*tt^ 
fc7^7;M*S3©«#T«£*S**, ««X5Xhtt 
S«TttlllE«i:»Jh«*«»«|-r-5 C £fc< 
fc-ST^*©"Cii*©ffi^lS<, li*©*ftl>»gS 
IBKfllJfcLTV**. #|§ltettBTfck att«#^-;p© 
S^- JH*ffitt«tt«M#:'>-;P©jgt$ £<hfc<fc-3 

b©5/-^»BEJ;0fi<»jeLfc*t, v-JPT£S:^* 
^«5©»jr&*A*^tfcJ:oTiiiS*©S/-^W£Ejl 
£Br£©fiilct»r«S. 

[0 0 2 1] H5tt/*56W©ffi©*ltfllS^Lfct>© 
«»*^-^tl/T«^Ufc*^©Ktt*#«*S« 

^tur«[fflUTt>iBi*©m si® 
^^-•^©•^fiKiasfcftAb&attattflce fctts^ 
*-*©<k 5 Kitt#fflfca*jwtuB bttvi©"c*»tt*« 

-Tftib^ LTfiMTr* 

Keftt-^WwtaU^-JPS b©S2«i:D&<TS:: 
«t(cJ;^ TiBltt«#©MEfflK±Stt*fc'r * d t tpv% 

-;HR5a, 5 bOv-^tg^S^tCto^-Hr-SC 
i tc J: o T«5ilHlfe«ttaT*ll&^-;P**|fcfif Tfr 

tettl t©TfrS©a^fc«fcoTfc->— a, 5 b© 

[0 0 2 2] H6tt. *589J©tt©**SW^L&fe© 
5/-;P»£E£TfrfS*ai:LT«tt«J*S/-;U4d 
&*U5KLTV^5*^«5©rtffllCX U y h 2 3 SiStffc 



